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ABSTRACT: This manuscript described the anatomopathological and immunohistochemical findings in a rare case of mammary
fibroadenomatoid hyperplasia in a 12-month-old Holstein heifer. A yellow, multilobulated, firm 20cm x 9cm x 6.5cm mass affecting the right
quarters of the udder was observed. Total mastectomy was performed. Microscopic evaluation revealed severe hyperplasia of the mammary
epithelium and numerous well-differentiated and mildly pleomorphic acini. Additionally, moderate proliferation of the fibrous connective tissue
and the myoepithelial cells near the proliferating acini was evident. About 50% of the proliferating epithelial cells showed positive nuclear
labeling for estrogen and progesterone receptors, and approximately one-third were positive for Ki-67. In addition, the myoepithelial cells
exhibited diffuse nuclear immunoreactivity for p63. Based on the clinical, morphologic, and immunohistochemical findings, a diagnosis of
mammary fibroadenomatoid hyperplasia with probable influence of ovarian steroids was made.

Key words: mammary hyperplasia, estrogen, progesterone, diseases of cattle.

Hiperplasia fibroadenomatoide mamaria em uma novilha

RESUMO: Este artigo descreve os achados anatomopatologicos e imuno-histoquimicos de um caso raro de hiperplasia fibroadenomatoide
mamaria em uma novilha Holandesa de 12 meses. Observou-se uma massa amarelada, firme, multilobulada, medindo 20 x 9 x 6,5¢cm e
afetando os quartos direitos do ubere. Mastectomia total foi realizada. Microscopicamente, notou-se hiperplasia acentuada do epitélio
mamario e numerosos dacinos levemente pleomorficos e bem diferenciados. Prolifera¢do moderada do tecido conjuntivo fibroso e das células
mioepiteliais proximos aos dcinos proliferados era também evidente. Aproximadamente 50% das células epiteliais proliferadas mostraram
marcagdo nuclear positiva para receptores de estrogeno e progesterona e cerca de um ter¢o dessas células era positivo para Ki-67. Além disso,
as células mioepiteliais exibiram reagdo nuclear e difusa para p63. Com base nos achados clinicos, morfologicos e imuno-histoquimicos,
firmou-se o diagnéstico de hiperplasia fibroadenomatoide mamaria com provavel influéncia de esteroides ovarianos.

Palavras-chave: hiperplasia mamaria, estrégeno, progesterona, doengas de bovinos.

Progressive lesions of the mammary gland
are common in dogs and cats, but are rarely observed
in farm animals. Infrequent cases of mammary
neoplasms have been reported in cattle (POVEY
& OSBORNE, 1969; MINA et al., 1994), mares
(HIRAYAMA et al., 2003; BRITO et al., 2008), water
buffalo(MANDAL&IYER, 1969),and goats (SINGH
& IYER, 1972); whereas, hyperplastic changes have
been observed in cattle (HONG et al., 1994) and
water buffalo (SANT’ANA et al., 2014). Mammary
epithelial hyperplasia is classified into three distinct
types: lobular (arising from the intralobular ducts),
ductal (arising from the extralobular ducts), and
adenosis (CASSALIetal., 2011). Another type named
fibroadenomatoid hyperplasia has been reported
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in women as a rare benign lesion characterized by
prominent hyperplasia of the epithelial cells and
multifocal lobulocentric proliferation of the fibrous
stroma, including the myoepithelial components (WU
& CHEN, 2001). Fibroadenomatoid hyperplasia may
occur as a localized or diffuse lesion; it is observed
in approximately 5-7% of all benign surgical biopsy
samples from Japanese and American women
(HANSON et al., 1987). In humans, this type of
lesion was formerly known as fibroadenomatosis,
sclerosing lobular hyperplasia, and fibroadenomatoid
change or mastopathy (HANSON et al, 1987;
WU & CHEN, 2001). This condition was recently
observed in three young water buffalo and endocrine
influences were suggested in the pathogenesis of the
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lesion (SANT’ANA et al., 2014). The objective of the
current study was to evaluate the clinicopathological
and immunohistochemical findings of a rare case of
mammary fibroadenomatoid hyperplasia in a heifer.

A one-year-old, intact Holstein heifer
presented with a painless swelling in the udder affecting
the right quarters that had progressively evolved over
four days (Figure 1A). The animal was from a mixed
herd of 40 heifers and cows that were raised in the
county of Goiania, state of Goias, Brazil. Treatment with
penicillin, anti-inflammatory medications, and showers
with running water for three months was unsuccessful.
The entire gland was surgically removed. Grossly,
the excised mammary gland contained a yellowish,
homogeneous, firm mass with spongy areas, measuring
20cm x 9cm x 6.5cm (Figure 1B). The cut surfaces of
the mammary lesion showed numerous coalescing
lobules separated by fibrous septa (Figure 1B). There
was no evidence of mammary lesion recurrence at eight
months after the surgical removal.

Samples of the mammary lesions were
collected, fixed in 10% formalin for 24 h, and
processed using routine methods for histological
evaluation. Sections were stained with hematoxylin
and eosin, and immunohistochemical staining
(IHC) was performed using a biotin-peroxidase
system, with labeling of the secondary antibody
with a polymer (Advance HRP enzyme, Dako
North America Inc., Carpinteria, CA, USA) and
diaminobenzidine (DAB) as the chromogen. Antigen
retrieval was performed by pressurized heating at
125°C in a citrate-buffered solution at pH 6.0 (Dako
North America Inc., Carpinteria, CA) for Ki-67
and p63, or in an ethylenediamine tetra-acetic acid
buffer solution at pH 9.0 for the estrogen receptor
(ER) and progesterone receptor (PR) (Dako North
America Inc., Carpinteria, CA, USA). To block the
endogenous peroxidase activity, the slides were
incubated inasolution of H,0, (3%) in methyl alcohol.
The reagents were added manually, with 1-hour
incubation for the monoclonal primary antibodies
and a 30-minute incubation for the other reagents
with the exception of DAB, which was incubated for
Smin. The IHC antibody panel is described in table 1.
The THC sections were counterstained using Harris
hematoxylin. The positive controls for IHC consisted
of normal mammary glands. For the negative
controls, normal serum (Ultra V Block, NeoMarkers
Inc., Fremont, CA, USA) was added instead of
the primary antibodies. Nuclear staining (Ki-67,
p63, ER, and PR) was assessed by determining the
percentage of positive cells among 500 cells (viewed
under 400% magnification).

Microscopic  evaluation demonstrated
severe proliferation of the mammary epithelium
with the formation of numerous, well-differentiated,
and mildly pleomorphic tubules and their associated
ducts. The acini had 1-4 layers of columnar or
cuboidal epithelial cells and were moderately dilated.
The cell borders were indistinct. The cytoplasm was
slightly eosinophilic, and the nucleus was oval, finely
granular, and hypochromatic. Mild anisocytosis,
anisokaryosis, and rare mitosis were observed.
Moderate proliferation of the fibrous connective tissue
and the myoepithelial cells was observed among the
proliferated acini. Few lymphocytes were detected
in the fibrous stroma. Few hyperplasic mammary
tubules had moderate ectasia and were occasionally
filled with amorphous eosinophilic material.

About 50% of the proliferated epithelial
cells demonstrated moderate to strong positive
nuclear labeling for ER (Figure 1C) and PR (Figure
ID). In addition, approximately one-third of these
cells were positive for Ki-67 (Figure 1F). The
myoepithelial cells exhibited diffuse, moderate
nuclear immunoreactivity for p63 (Figure 1E). Based
on the morphologic and immunohistochemical
findings, a diagnosis of mammary fibroadenomatoid
hyperplasia with probable influence of ovarian
steroids was made.

Mammary hyperplasia is diagnosed
commonly in company animals, but rarely in
herbivores (HONG, 1994; MISDORP, 2002).
Pathogenesis of this proliferative lesion is not
completely understood, but endocrine changes
are likely involved in canine and feline females
(MISDORP, 2002). Recently, three cases of mammary
diffuse fibroadenomatoid hyperplasia were diagnosed
in water buffalo present in Midwestern and Southern
Brazil, and the immunohistochemical evaluation
suggested probable hormonal influence (SANT’ANA
et al., 2014). An isolated case of mammary nodular
hyperplasia in a 13-year-old cow was attributed to
chronic irritation associated with chronic mastitis
(HONG, 1994). This author considered hyperplasia
to be a regenerative response to counteract for the
affected mammary tissue. In the current case, there
were no significant inflammatory lesions associated
with the fibroadenomatoid hyperplasia. Similar to
the previously reported cases in bubaline females
(SANT’ANA et al., 2014), ovarian endocrine
influence on the hyperplasia was suspected, given
the IHC-labeling results (positive for estrogen
and progesterone receptors). In contrast, the feline
mammary diffuse  fibroepithelial  hyperplasia
commonly presents with high concentrations of
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Figure 1 - Mammary fibroadenomatoid hyperplasia in a heifer. A. There is a moderate enlargement of
the right quarters of the udder. B. Cut surface of this mass shows a yellow, multilobulated, and
firm tissue. Moderate and severe positive nuclear labeling for estrogen (C) and progesterone
(D) receptors in the affected epithelium, respectively. Immunohistochemical reaction (IHC)
with 3,3’-diaminobenzidine (DAB) chromogen and hematoxylin counterstain. Bar = 60um (C)
and 80um (D). E. There is moderate positive nuclear staining for myoepithelial cells (p63).
Immunohistochemical reaction (IHC) with 3,3’-diaminobenzidine (DAB) chromogen and
hematoxylin counterstain. Bar = 80um. F. Few epithelial cells present mild, positive reaction
for Ki-67. Immunohistochemical reaction (IHC) with 3,3’-diaminobenzidine (DAB) chromogen
and hematoxylin counterstain. Bar = 60um.

only progesterone receptors (MISDORP, 2002).
In the present study, the immunoreactivity tests
demonstrated that one-third of the epithelial cells
were positive for Ki-67. Similar results have been
observed in feline mammary hyperplasia (PEREIRA
et al., 2004). However, in cases of benign mammary
lesions in humans (GERDES et al., 1986) and
canines (PENA et al., 1998), the immunoreactivity

for Ki-67 was low. In this study, the positivity for p63
highlighted the proliferation of myoepithelial cells
associated with epithelial hyperplasia.

The affected heifer in the current study
was young (1 year old). This condition was also
detected in young water buffalo (10 to 12 months
old) with morphologic changes in the mammary
gland very similar to those observed in the present
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Table 1 - Target antigen and clone, dilution, antigen retrieval method, and incubation time and temperature for immunohistochemical
staining for Ki-67, p63, Estrogen Receptor (ER), and Progesterone Receptor (PR).

Target Antigen (Clone) Dilution Manufacture Antigen Retrieval Method Incubation Time (h) / Temperature
. . Pressurised Heat (125°C/2 min) .

Ki-67 (MIB-1) 1:25 Dako ettt i S e 13160 1 / Room Temperature :\‘
. Pressurised Heat (125°C/2min) n “‘

P63 1:100 Neomarkers with citrate buffer pH 6.0 1 / Room Temperature : §:
. Pressurised Heat (125°C/2 min) '

ER (1D5) 1:20 Dako with EDTA buffer pH 9.0 1 / Room Temperature
. Pressurised Heat (125°C/2 min)

PR (HPRA2) 1:20 Neomarkers with EDTA buffer pH 9.0 1 / Room Temperature
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